Introduction
Although, globally, psychiatric disorders account for a larger disease burden than human immunodeficiency virus and malaria combined, 1 more than three-quarters of individuals living in low-and middle-income countries who have such disorders receive no clinical treatment. 2 Treatment coverage is particularly poor among children and adolescents with psychiatric disorders 3 -especially in war-affected countries where displacement, bereavement, the witnessing of violence and limited educational and economic opportunities all contribute to a high prevalence of psychiatric conditions. [4] [5] [6] [7] There have been few attempts to evaluate the effectiveness of psychotherapeutic interventions among young people affected by war but such interventions appear to have a favourable impact on depressive symptoms 8 and post-traumatic stress reactions. 9 It remains unclear if such interventions also lead to indirect benefits among the household caregivers or other household members of the young people. If such side-benefits do exist, the effectiveness of psychotherapeutic interventions for young people may have been underestimated.
Many interventions once thought to have only a focused impact have subsequently been found to have a wider social benefit. Examples include the herd immunity associated with vaccination campaigns 10 and the spread of healthy behaviour through social networks. 11 In the context of interventions to improve the lives of war-affected young people, it is possible that improvements in the mental health of the participants translate into enriched household relations and fewer caregiver responsibilities.
There is growing evidence of the transmission of mental health problems, through social networks, from parents to children 12, 13 and between intimate partners 14, 15 or siblings. 16, 17 In France, psychiatric illness has been found to have detrimental effects on employment and overall quality of life of members of the affected person's household. 18 Similar qualitative observations have been made in Botswana, 19 Nigeria 20 and South Africa. 21 Here we investigated whether a similar household-level burden of care exists in post-conflict Sierra Leone and whether this burden could be reduced via a cognitive-behavioural intervention for war-affected young people.
Methods
We did a randomized controlled trial of the Youth Readiness Intervention in young residents of Freetown, Sierra Leone, who had psychological distress and functional impairments. We interviewed caregivers of the young people enrolled in the trial to assess if there was a spill-over effect.
Intervention
The Youth Readiness Intervention has been described elsewhere. 22 Briefly, the intervention is a group-based cognitivebehavioural intervention for war-affected young people who show psychological distress and functional impairments as the result of behavioural and emotional problems. To accommodate for multiple problems previously documented among young people in our study area, 23, 24 we used practice elements
Objective To measure the benefits to household caregivers of a psychotherapeutic intervention for adolescents and young adults living in a war-affected area. Methods Between July 2012 and July 2013, we carried out a randomized controlled trial of the Youth Readiness Intervention -a cognitivebehavioural intervention for war-affected young people who exhibit depressive and anxiety symptoms and conduct problems -in Freetown, Sierra Leone. Overall, 436 participants aged 15-24 years were randomized to receive the intervention (n = 222) or care as usual (n = 214).
Household caregivers for the participants in the intervention arm (n = 101) or control arm (n = 103) were interviewed during a baseline survey and again, if available (n = 155), 12 weeks later in a follow-up survey. We used a burden assessment scale to evaluate the burden of care placed on caregivers in terms of emotional distress and functional impairment. The caregivers' mental health -i.e. internalizing, externalizing and prosocial behaviour -was evaluated using the Oxford Measure of Psychosocial Adjustment. Difference-in-differences multiple regression analyses were used, within an intention-to-treat framework, to estimate the treatment effects. [25] [26] [27] Given concerns about the safety of addressing complex trauma in a group context 28 and the limited time we had available to provide specialized training on trauma processing, the intervention did not focus directly on the processing of traumatic memories.
We trained four counsellors for two weeks. 22 The trained counsellors then led supervised training workshops for other potential counsellors. We employed the eight individuals -four women and four men with bachelor degrees -who completed the training and achieved a high level of competency. A senior local mental health worker provided weekly supervision to all counsellors incountry and the study leaders provided additional clinical supervision by telephone. A local implementation partner, CARITAS Freetown, led the recruitment and management of the study personnel within Freetown.
The intervention took place at six community centres scattered throughout the Western Area of Freetown. In total, there were 26 treatment groups, with a mean of nine participants per group. The groups were separated by sex and age. The interventions groups were led by two trained counsellors of the same sex as the group. Group sessions were held for two hours once a week, over a 10-week period beginning in July 2012.
All of the documents used, including the overarching treatment manual, were translated from English to the local language Krio. The quality of translation was ensured using forward and backward translation under a standardized protocol.
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Controls
The participants in the control arm received the pre-existing level of care -i.e. the opportunity to self-seek care from the relevant community outreach and youth programmes. Most of the relevant programmes are provided by the Community Association for Psychosocial Services, the organization City of Rest, and Kissy hospital -the only psychiatric hospital in Sierra Leone. Each such programme provides a discrete and relatively narrow set of services. We assumed that, during our trial, few if any of the young people in the control arm sought treatment. All of the participants in the control arm were offered the intervention at the end of the trial.
Recruitment and randomization
The sampling frame was a list of Sierra Leonean adolescents and young adults who lived in the study area and were believed to be suffering from a psychiatric disorder. This list was produced after asking community elders, youth leaders at churches and mosques and representatives of local nongovernmental organizations about young people who had been struggling with emotional and behavioural problems. In total, 761 adolescents and young people were screened for eligibility and 436 were enrolled. To be eligible, an individual had to be aged 15 to 24 years, score at least half a standard deviation (SD) above the mean value for internalizing and externalizing symptoms previously documented among war-affected young people in the study area, report impairment in day-to-day functioning and be out of school at the time the trial began. 22 School might have afforded an informal means of social support that acted as a confounder over the course of the trial. Two individuals were excluded from participation -and referred for individual psychiatric care -because they reported suicidal ideation or symptoms of psychosis.
A randomization sequence generated in Stata version 12.0 SE (StataCorp. LP, College Station, United States of America) 24 was used to assign participants to the intervention or control arm, with stratification by age group -15 to 17 or 18 to 24 years -and sex. Randomization occurred after a baseline survey. In total, 222 and 214 participants were assigned to the treatment and control arms, respectively. All 436 participants were interviewed in the baseline survey and again in a follow-up survey that was conducted 12 weeks later, after completion of the intervention. The results of these interviews are reported elsewhere. 30 
Caregivers
Following randomization of the participants, 204 households were randomly selected for household interviews, 101 in the intervention arm and 103 in the control arm. The participants that belonged to these study households were each asked to identify their primary household caregiver -i.e. the household member primarily responsible for looking after the participant's well-being. Any participant who was unable to identify such a member was asked to identify the person they were emotionally closest to within their household -under the assumption that this member would be the most invested in the well-being of the participant and therefore could be considered the participant's caregiver. All caregivers in the study households were interviewed by a trained research assistant who used a structured questionnaire, at baseline and again, if they could be traced, 12 weeks later.
All interviews took place in Krio. None of the caregivers who were interviewed received any components of the intervention. No household members who were invited to participate declined. Interviews typically took one hour to complete and, as an incentive, each interviewee was given a meal.
We used a burden assessment scale 31 to measure the burden of care placed on the household members of the participants. The four-point ordinal scale takes disrupted activities, personal distress and guilt into account and to verify its cultural relevance we cognitively tested it with the local research team. We did an exploratory factor analysis 32 to see how the scale performed in our study area. The number of factors was determined by visual inspection of the point of inflexion on the resulting scree plot and by a parallel analysis using 100 000 Monte Carlo simulations. 33 Several components of the scale performed poorly and we only used the scale to assess forms of emotional distress (9 items) and functional impairment (6 items).
We also assessed three dimensional constructs of mental health -internalizing, externalizing and prosocial behaviour -using the Oxford Measure of Psychosocial Adjustment. 34 Each item on the measure is evaluated on a four-point ordinal scale that indicates whether the item occurs never, rarely, sometimes or always. Internalizing encompasses depressive and anxiety symptoms, externalizing encompasses aggression and hostility and prosocial behaviour involves actions that demonstrate consideration for the well-being of others.
Statistical analyses
Based on available resources, the study was powered to detect a betweengroup standardized mean difference in household-level outcomes of 0.40, given a power of 80% and a serial correlation of 0.50. Our target sample size was 198 caregivers.
We used a difference-in-differences multiple linear regression framework 35 to compare the magnitude of the changes recorded, between the baseline and follow-up surveys, among the caregivers of the participants in the treatment arm with those recorded among the caregivers of the participants in the control arm -represented as the time × treatmentarm interactions. Potential departures from linearity were examined by plotting standardized residuals against predictor variables. Caregiver age and sex were included as covariates in models, as these main effects were of themselves of interest. For example, we were interested to know if there were baseline differences in mental health between male and female caregivers.
The primary mode of analysis was intention-to-treat -i.e. a caregivers' data were included even if the associated participant was randomized to receive the intervention but attended no group sessions.
To address missing values in the follow-up data, we used multiple imputation analysis with 100 simulated data sets. 36, 37 Analyses were conducted in Stata version 12.0 SE
Ethics
The trial protocol was approved by the Harvard School of Public Health Institutional Review Board as well as an ethics board directed by the Sierra Leonean Ministry of Health. A community advisory board in Freetown also met on a monthly basis to review the trial's content and implementation. The trial was registered at Clinicaltrials.gov, as RPCGA-YRI-21003. The interviewees -most of whom were illiterate -were asked to provide oral informed consent. To safeguard an interviewee's privacy, interviewers were trained to identify a location within the interviewee's house or broader community in which they could conduct the interview privately. As part of the informed consent procedure, participants were informed that they did not have to disclose any information they felt uncomfortable about providing. Participants were also informed that another member of their household may be asked to complete a separate survey. (Table 1) , only 155 (76%) of them were traced and available for the follow-up interviews. Loss to follow-up was the same in both arms.
Results
Baseline characteristics
Most of caregivers were aunts, grandparents, parents, spouses, siblings or uncles of one of the participants (Table 2) . At baseline, most of the caregivers reported displacement due to war and the loss of at least one family member or friend due to war ( Table 1) . The mean age, sex and war exposure were similar between the caregivers in both arms. 
The participants in the two arms were also similar in terms of age, sex and other demographic characteristics.
At baseline, the participants had a mean age of 18.0 years (SD: 2.4) and had spent a mean of 8.5 years (SD: 2.1) in school. Table 3 provides an overview of symptom severity among the interviewed caregivers at baseline and follow-up. Although the values missing from the follow-up data were imputed, our main results were nearly identical with and without this imputation procedure and use of the procedure had no effect on the statistical significance of these results.
Symptom severity
The intervention effects on caregivers are summarized in Table 4 . At follow-up, the caregivers of participants given the intervention reported a significantly greater reduction in burden of care -in terms of emotional distress (P = 0.03) -than the caregivers of participants assigned to the control arm (associated effect size: 0.51). However, both arms showed similar levels of functional impairment at follow-up (P = 0.55). Compared with the caregivers of the participants in the control arm, caregivers of participants given the intervention reported significantly greater improvements in prosocial behaviour (P = 0.04; effect size: 0.46) but similar externalizing (P = 0.98) and internalizing outcomes (P = 0.99).
Discussion
This intervention was delivered in community-based low-resource settings by local community workers. We found that household caregivers of the trial participants reduced their emotional distress related to burden of care and improved their prosocial behaviour. Since only one member per study household was interviewed, it remains possible that non-interviewed members Improving mental health of caregivers, Sierra Leone Ryan K McBain et al.
of the households of participants in the intervention arm also benefitted from the intervention. While the observed effect sizes might be considered quite modest based on standard metrics, they are relatively large when considered as indirect benefits of an intervention. In terms of the emotional distress scale, for example, the effect size of 0.51 that we observed represents two of the nine questions being scored one ordinal rank lower at follow-up than at baseline. Recent meta-analyses of psychotherapy among children and adolescents in high-income countries indicate that direct benefits to the treated individuals -is represented by an effect size of about 0.30.
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Reductions in the level of household caregivers' emotional distress are notable for several reasons. Most fundamentally, such reductions can improve the caregivers' overall quality of life in terms of their mental health 39 and also, in the long term, their physical health, 40 economic productivity 41 and civic engagement. 42 It would be interesting to see if any of the caregivers interviewed in our trial show such long-term benefits. The possibility that the side-benefits of an intervention designed for trial participants support a positive feedback loop within the affected households -i.e. further improvements in the household dynamics and additional benefits to the trial participants and their households -also merits investigation. 43 There are two processes by which household caregivers of participants who received the intervention are liable to have received the observed benefits. First, a substantial proportion of the intervention's content focused on the development of actionable skills -e.g. interpersonal, problem-solving and emotion-regulation skills -among the young people. It seems likely that this development had a direct effect on the behaviour of the participants within their households and that this, in turn, improved the household dynamics for all household members. Second, improvements in the emotional state of the young people given the intervention may have had a subtler impact on the other members of their households -i.e. relieving them of some of the guilt and stress they experience.
Compared with the other caregivers interviewed, the caregivers of the participants given the intervention did not demonstrate significantly greater improvements in terms of their functional impairments and externalizing behaviours. Interestingly, functional impairments improved moderately in both of our sets of caregivers. One possible reason for this is that the completion of the intervention coincided with the end of both Ramadan and the rainy season in Sierra Leone -i.e. a period when household members typically spend more time at home and have relatively limited economic opportunities. Thus, the interviewed caregivers may have had fewer responsibilities for the young people at the end of the intervention than at the time of the baseline survey. The relatively low scores for externalizing behaviours at baseline among both sets of caregivers may have hampered measurable improvements.
In the absence of treatment, some war-affected young people with psychiatric disorders have shown worsening outcomes over time 44 while others have shown improvement. 45 We sought to recruit participants who had poor psychosocial functioning and who might be unlikely to show any dramatic and stable improvements in the absence of treatment.
Loss to follow-up among caregivers was higher than expected. This was partly due to the highly mobile lifestyles of the study population and partly to challenges in documenting relatively makeshift houses that lack formal addresses. The multiple imputation used to compensate for the missing follow-up data has been shown to be effective for addressing situations in which more than 30% of the potentially useful observations are missing -assuming that observations are missing at random. 46 This assumption appeared justified in our trial as most of the loss to follow-up that we observed was the consequence of instability in household composition.
Our study had several limitations. We would have to arrange further follow-ups to see if our study trends remained stable over time, became more marked or gradually disappeared in the absence of the intervention. It is possible that, by empowering the young people, the intervention altered household dynamics in ways that we did not investigate. We adapted a burden-ofcare scale that had been developed for use in the USA. A more robust approach might entail the development of a new scale specifically for use in Sierra Leone or sub-Saharan Africa as a whole. Given the challenges in finding war-affected young people struggling with mental health problems, we had to rely on a convenience sample.
Conclusion
The Youth Readiness Intervention appeared to benefit the household caregivers of war-affected young people in two ways: a reduced burden of care -via a reduction in emotional distress -and improved prosocial behaviour. Such side-benefits need to be considered when evaluating the effectiveness and cost-effectiveness of this and similar interventions. ■ Competing interests: None declared. 
Resumen
Mejorar los resultados de los cuidadores mediante el tratamiento de los jóvenes afectados por la guerra: un ensayo controlado aleatorizado en Sierra Leona
Objetivo Medir los beneficios para los cuidadores del hogar de una intervención psicoterapéutica para adolescentes y adultos jóvenes que viven en una zona afectada por la guerra. Métodos Entre julio de 2012 y julio de 2013, se llevaron a cabo ensayos controlados aleatorizados de la Youth Readiness Intervention (una intervención cognitivo-conductual para jóvenes afectados por la guerra que presentan síntomas de depresión y ansiedad y problemas de conducta) en Freetown, Sierra Leona. En términos generales, 436 participantes de 15 a 24 años fueron aleatorizados para recibir la intervención (n = 222) o los cuidados habituales (n = 214). Se entrevistó a los cuidadores del hogar de los participantes en el grupo de intervención (n = 101) o el grupo de control (n = 103) durante un estudio de referencia y de nuevo, si estaban disponibles (n = 155), 12 semanas después en un estudio de seguimiento. Se utilizó una escala de valoración de la carga para así evaluar la carga de los cuidados de los cuidadores en términos de angustia emocional y discapacidad funcional. Se evaluó la salud mental de los cuidadores, es decir, el comportamiento de internalización, externalización y prosocial, mediante el uso de la medida de ajuste psicosocial de Oxford. Los análisis de diferencias en diferencias basados en regresiones múltiples se utilizaron, dentro de un marco de intención de tratar, para estimar los efectos del tratamiento. Resultados En comparación con los cuidadores de los participantes del grupo de control, los cuidadores de los participantes del grupo de intervención registraron una mayor reducción en la angustia emocional (diferencia en la escala: 0,252; intervalo de confianza (IC) del 95%: 0,026-0,4782) y mayores mejoras en el comportamiento prosocial (diferencia en la escala: 0,249 (IC del 95%: 0,012-0,486) entre los dos estudios. Conclusión Una intervención psicoterapéutica para los jóvenes afectados por la guerra puede mejorar la salud mental de sus cuidadores.
